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DETALED DESCRIPTION 

1 . Subject of Invention 

Spinning method of optical fiber 

2. Scope of the Patent Claim 

A sipinniiig method of optical fiber having the followiiig characteristics: In the 
spinning method in that the base material (preform) of a molten glass or a preform rod, 
etc. is heated by feeding the preform mto a heating fiimace at a specified speed and fi-om 
the tip end of the preform, an optical fiber is pulled out at a specified drawing speed, 
immediately after the spinning, the core diameter of the optical fiber is measured, and 
according to the measured value, the feeding speed of the aforementioned preform or the 
drawing speed is controlled. 

3. Detailed Explanation of the Invention 

The present invention is related to a spmmng method of optical fiber to be used for 
optical communication. 

For improving the transmission loss property and the band property, etc. 
communication performance of an optical fiber, it is necessary to enhance the homogeneity 
of the dimensional (size) precision of the diameter along the length direction of the optical 
fiber. 

Because of this, hitherto, as shown in Fig 1, at the vidnity of the exit of the heating 
fiimace 2 to be fed for the preform 1, a laser type outside diameter measurement 
instrument 3 is arranged and the outside diameter of the optical fiber 4 is measured by an 
optical method (etc.) by using the laser light; and according to the measured value, the 
drawing speed of the optical fiber 4 or the feeding speed of the preform is automatically or 



manually adjusted to improve the homogeneity of the dimensional precision of the outside 
diameter of the optical fiber. 

In the conventional method of maintaining the outside diameter constant by the 
measurement of the outside diameter of the optical fiber as described above, if the optical 
fiber to be manufactured is a multi-mode optical fiber 6 of larger core diameter (normally 
50 um) as shown in Fig 2, no significant inconvenience would occur. 

However, in the case when the optical fiber to be manufactured is the so called 
single mode fiber 8 of extremely small core (7) diameter (normally 10 um) as shown in Fig 

3, homogeneity of the size in the diameter of the core 7 would be required to a degree of 
strictness which is far above that of the multi-mode optical fiber 6. Therefore, the 
conventional method in that the outside diameter is maintained constant became 
insufficient. 

The objective of the present invention is to solve the aforementioned problematic 
point. For achieving this, the base material (preform) of a molten glass or a preform rod, 
etc. is heated by feeding the preform into a heating fiimace at a specified speed and fi*om 
the tip end of the preform, an optical fiber is pulled out at a specified drawing speed; and 
immediately after the spinning, the core diameter of the optical fiber is measured, and 
according to the measured value, the feeding speed of the aforementioned preform or the 
drawing speed is controlled. By this, the core diameter is maintained to a constant value. 

Below, the present invention is illustrated by referring to figures. As shown in Fig 

4, the preform 1 1 whose base end is fixed to the delivery equipment 10 is fed into the 
heating fiimace and heated. 



From the tip-end of the melted preform 1 1, the optical fiber 13 is drawn and the 
drawing is carried out by the drawing equipment 14 and the winding equipment IS. 

To the vicinity of the exit of the heating furnace 12, the TV camera 16 attached 
with magnification mirror is arranged; to the side face of the optical fiber 13, the optical 
fiber 13 is magnified & observed by the transmitting light firom the light source 17. 

Namely, as shown in Fig 5, a pair of dark lines 18 & 18 showing the boundary of 
the core and the clad of the optical fiber 13 would be (photographed) produced on the 
screen 17 of the TV camera 16; the distance between the dark lines would show the core 
diameter. 

This distance would change corresponding to the feeding speed of the preform 1 1 
or the drawing speed of the optical fiber 13. Therefore, for obtaining the desired core 
diameter, the aforementioned feeding speed or the drawing speed is controlled so that the 
difference between the measured value of the distance between the dark lines and the 
desired value would become zero. 

Fig 6 show another implementation example of the present invention. Between the 
optical fiber 13 and the laser oscillator 19, the screen 20 is arranged. Through the slit 21 
formed on the screen 20, the laser light is irradiated onto the optical fiber 13, and the 

stripes 22, 22 by the scattered lights scattered by the optical fiber 13 are photographed 

(produced) onto the screen 20; by measuring the widths of the stripes 22, 22 , the core 

diameter can be deduced. 

Here, a concrete example is described below. A preform 1 1 of outside diameter 
18 mm, core portion diameter 1 .44 mm was spun (fiber drawn) by the method shown in 
Fig 4 to make the core diameter afl:er the drawing to become 10 um. The fluctuations of 
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the out^de diameter of the obtained fiber were 125 ± 1.5 um; however, the fluctiiatiohs of 
the core diameter were 1 0 ± 0. 1 um and the transmission loss at wavelength 1 .3 imi was a 
superior number of dB/km. 

For comparison, a preform identical to the above described was spun (fiber drawn) 
by the method shown in Fig 1 to make the outside diameter of the optical fiber after the 
drawing to become 125 um. The fluctuations of tiie outside diameter of the obtained fiber 
were 125 ± 1 um; however, the fluctuations of the core diameter were 10 + 0.2 um and 
the transmission loss at wavelength 1 .3 um was a superior number of 0.9 dB/km. 

The present invention is as described above; thus the core diameter along the 
length direction of the optical fiber would become homogeneous; as a result, an optical 
fiber superior in transmission performance can be obtained. 
4. Brief Explanation of Figures 

Fig 1 illustrates the conventional method. Fig 2 is the cross section of a multi- 
mode optical fiber. Fig 3 is the cross section of the single mode optical fiber spim (drawn) 
by the present invention. Fig 4 illustrates the method related to the present invention. Fig 
5 is an illustration diagram showing the boundary of the core & clad obtained by the same 
(present invention) method. Fig 6 is an illustration diagram showing another example of 
the present invention. 

11... preform (base material) 

1 2 ... heating fiimace 
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A base material such as molten s:lass or preformed rod is fed into 
a heatlng^ furnace for heatins. Optical fibre is pulled out from the 
tip of the base material for spinning. The dia. of an optical fibre 
core is measured. Base material feeding speed or optical fibre 
pulling out speed are controlled in accordance with measured 
core dia. 

USE/ADVANTAGE - The dia. of the opUcal fibre core is made 
uniform by controlling the base material feed speed or optical 
fibre drawing speed. This makes the dia. of the optical fibre core 
uniform in longitudinal direction. The transmission loss 
characteristics, transmission cliaracteristics of the optical fibre 
are improved. (3pp Dwg JJo.0/6) 
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